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COMPLETE SPECIFICATION 
Manufacture of Saccharide Derivatives 



We, Society of Chemical Industry 
in Basle (also known as Gesellschaft fur 
Chemische Industrie in Basel) a body 
corporate organised according to the Laws 
5 of Switzerland, of Basle, Switzerland, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be ]}er formed, to be particularly described 
and ascertained in and by the following 

10 statement: — - 

Several processes for the manufacture 
of saccharide derivatives are known. One 
of the best processes is that described for 
the first time by W. Konigs and F. Knorr 

15 (Chemische Zentralblatt, 1900, Vol. II, 
page 179), which consists in agitating 
acylhalogenoses with alcohols in the 
presence of agents which bind hydrogen 
halide, for example, silver, carbonate or 

20 silver oxide. Even this process, however, 
leads to unsatisfactory yields, as appar- 
ently the water formed during the reac- 
tion itself reacts with the acylhalo- 
genose. In order to prevent these second - 

26 ary reactions, it has been proposed to 
work in the presence' of agents which 
bind water, for. example calcium chloride, 
calcium sulphate or calcium hydride. 
Nevertheless,, it is only in isolated cases 

30 that any improvement in yield has been 
obtained in this manner. 

According* to the* present invention, 
improved yields of saccharide derivatives 
of alicyclic. and aliphatic alcohols, are 

35 surprising obtained, even in the known 
process of reacting such an alcohol with 
an acyhalogenose in the presence of an 
agent" capable of binding hydrogen 
halides and of a solvent, by continuously 

40 removing by azeotropic distillation the 
volatile products split off during the 
inaction. 

As alicyclic alcohols there may be used 
especially alcohols of the steroid series, 
45 for example, testosterone, androsterone, 
. corticostevone, dehydrocorticosterone, 
deoxycorticosterone, oestradiol or its 
mono-derivatives, and genihs of syn- 
thetic or natural cardio-aetive substances. 
50 As aliphatic or other alicyclic alcohols, 
there may be mentioned, for example 



batyl alcohol, menthol and borneol. Any 
acylhalogenose may be used for the 
manufacture of the saccharide deriva- 
tives. As agents capable of binding 55 
hydrogen halides there may be used in 
the usual manner, for example, silver 
oxide or silver carbonate. 

The process is conducted in the presence 
of inert solvents which form azeotropic 60 
mixtures with the volatile products, for 
example water, which are split off dur- 
ing the reaction. Especially suitable 
solvents are, for example, methylene 
chloride, tetrachlorethylene, chloro- 65 
form, benzene, . toluene, ethyl acetate 
and isopropyl ether. It is of advantage 
to add one or both of the reaction com- 
ponents to the mixture containing the . 
condensing agent at a rate corresponding 70 
with the progress of the reaction. In 
accordance with the invention the solvent 
is contiuously removed by distillation at 
atmospheric pressure or under reduced or 
raised pressure, whereby the water or 75 
other volatile products split off during 
the reaction are continuously removed 
■azeotropically. In this manner the 
secondary reactions hitherto observed are 
to a very great extent avoided. 80 

The following Examples illustrate the 
invention, the parts being by weight : — 

* 

Example 1. 
5 parts of trans-androsterone are dis- 
solved in 200 parts of dry benzene, then 85 
mixed with 8 parts of silver carbonate, 
and the whole is heated to boiling, While 
the benzene distils a solution of 18 parts 
of aoetobromo-d-glucose in benzene is 
slowly introduced drop- by drop, while 90 
stirring. When the reaction is complete, 
the whole is filtered with suction, the 
silver salts are thoroughly washed with 
benzene, and the clear pale yellow filtrate 
is evaporated under reduced pressure. 95 
The oily viscous residue is dissolved in 
ether, and after . standing for a short 
time the /?-d-glucoside tetracetate of 
trans-androsterone crystallises in the 
form of needles. After 24 hours, the 100 
whole is filtered with suction, and the 
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K^pJV 1 , 936 ^] 116 yield of tbe Purified 
cent ° S amou »ts to 25.4 per 

* w,?/ x w ? rkin * uu fer reduced pressure 
h.V -f 6ne M * 80 vent ' and heating o° 
punfied product amounts to 3.28 parts 

f \h Pe '., Ce ^- ,° f the «»«)wtical yield 
In this method of operation it i s advan- 
10 tageous, after a little acetobromo-glucose 

IZl'fr, intr ° du ° ed dro P"ise, to hfiuhe 
- whole for a short time without the appli- 
cation of reduced pressure, until the 
15 tu^r °/ 0M * 0tt dioxide Wins. It is 
tip °,f ( dvaa 5 a ^ eOUS to heat the whole at 
the close of the reaction for a further A 
hou, Wlt . h0ut thfi appHcation f 

of f^^ 1D t0 Cause th * las t traces 

ot acetobrorao-glucose to react. 

^ ' n Example 4. 

1 1 n »^ aXt %° f ., desox y c , or ticosterone and 
Sllver carbonate are mixed 

TtwS P f r !f £ f , ab i olute chloroform n 
a three-necked flask fitted with a stirrer 

an°d P ff f ,T el aDd 1 a reflux i 

oOO parts of chloroform is slowly added 
30 drop by drop while stirring. The whole 
as then aeated fo , a {nTth ^ 

silver salts are separated by filtration 
and washed with chloroform, and the 

86 fut t£ ev - ap A orated - U J nder redu « d pres- 
onn n^J v . lsc ^s residue is dissolved in 
for Ft and allo ^ed to stand 

tor at least 24 hours, whereupon the 
£-rf-glucoside tetracetate of desoxycorti! 
Costerone crystallises; if necessai-v Vftir 

40 inoculation.W filtering " Sh sue? on 
crashing. with ether and drying, 6.6 parts 

170'C* J} n £?* e **°** ie meltl »e- a * 
z,^' are obtained. 

with a e ?? r f al m ?^ eT li ^ X0IS are shaken 
LSf dU !5 te s? 1 "*^ of sodium bicar- 
bonate and with water, dried witl, 
sodium sulphate, and completelfeva^ 
ated. For the purpose of saponification 
the residue is dissolved in 1000 parti of 
50 dry methanol, mixed at -15T with 10 
parts of an approximately 2N-solution ' 
barium m o.fl-,T,]o*„ j *i, , uwuu 
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and extracted several times with chlmn 

extiacts the residue is dissolved in 9q 
pans o pyridine and 20 parts of acetic 
anhydride allowed to stand for on 
hours and evaporated at 45 *C. under 
Pressure. The residue is dis 
solved m ether and the ethereal solution 
is washed rapidly with hydrochloric add 
and water dried with sodium sulphate 
and concentra ted. A further 2.2 part of 
the /M-glucoside tetracetate of desoxv 
cor icosterone are thus obtained, the Sal* 
yield amounting to 8.8 parts or 44 , er 
cent, of the theoretical yield 1 " 

Hy using benzene as solvent, instead xn 
of chloroform the yield increases to GO 
P .T ^ theoretical yield On the 

other hand K. Miescher tf. H . FiscW 

Aot v l ^ eyStr? C Hei - e tica -ChfiS 

^J^Wcir )] ° btai - /a « 

Example 5. 
10 parts of deoxycorticosterone are 
caused to react in dry benzene in m 
ner analogous to that described n 
Example 4 in the presence of 13 parts o 
silver carbonate with a solution of 53 

After °/ lt aC - et0 - b + r r°- maI ^ in beSenf 
Alter filtering the reaction mixture the 

filtrate- is evaporated, and the residue is 
dissolved m ether. 9.9 parts of descxv 
corticosterone - maltoside heptacetnte" 
slowly separate, and after recr? taflS 
tion from a m xture of acetone and etl er 
are n tS StalS mehinS 3t ^ifi-S 100 

By saponifying the mother liquors in 
the manner described in Example 4 the 
free glucoside is obtained first in he 
form of a viscous mass, which crv.tillises 10^ 
on being treated with alcohol ' In this P - 
manner 2 parts of the /Walto'ide of 
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fo 24 hours at the same temperature." 
55 I ith flT" 11 ! 1 1 w S f re theu Precipitated 

acid t !^ ca, , CU ated ? uantit y of s«lpliuric 
acid lhe whole is filtered and evaporated 
to dryness under reduced pressure, and 
the resulting viscous mass is shaken with 

fin t.Vrt Cr aDd 6 W u a ^ tate > the ^changed 
60 starting material being taken up bv the 

ethyl acetate whilst. °th e free glucos de 

remains, part y a s nn oily suspension in 

the aqueous layer. The suspension is 



Example 6. 
3 parts of silver carbonate are heated 
to boiling with 30. parts of benzene . 



ariummeth^^^^^ ft^liy ^ ^ ^pa STV^SS 



.....^ . ' " i«ijrer. iji e suspension is 
m,.-ce,l wtb ,„ equal of akobo i aDa 
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distilled, a solution of 0.5 part of cis- 
&2 —n 3 - 26 Parts of ietobiom^- 

fil tr\tln a «/ U1:ther * - hour ' tolled bv 120 
vv^ure aD T d , « va P° ra ti°u under reduced 
S3' Jl he + Uncha " ff J ed «»-borneol is 

* reduced PWs-'ure. Bv recrvs- 105 
«atei, and finally from hexaue, 0.S7 
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b on, cai t + onat e and 25 parts of aceto- 
biomo-malto.se. The silver salts are 
lemoyed from the reaction mixture by 
5 waS° ^ ltL SUction ' and well 

the 1 ^ ? UQder red , UCed P ressur «- and 
n 750 ±? M ~P°»^ by dissolution 
tu,P 'V f S ° f . dry me «ianol and admix- 
in nf w low. temperature' with 10 parts 
10 of an N-solution- of barium methylated 

Sm°L At the - d of 20 ho'urs the 
oanum ions are precipitated with ■ the 

16 reduc^ - 6 " ^ eva P orated ™der 
r f du ced pressure, and the residue is 

W1 , th ethyl aceta4e and waS, the 
unchanged testosterone is taken up by the 

witn the unreacted maltose bv the 

S U wi h qa, ° r - Th , 6 PorUon i 

and IS'J 1 <J™*tity of ethanol, 

fnL A°t d SeVeral 4111168 ™ th chloro- 
form '„vt ^ ev fPoration of the chloro- 
25 n£? * £ cts UD J der TedviCei Pressure 2.7 
26 r P eian° f beh1nd rUde t - t " t ""» maltoside 
For purification the orude maltoside is 
first re-acetylated. For this purpose it is 
dissolved in 10 parts of pyridine the 

anhydride and allowed to stand for 15 
hours a t ,20'C The residue obtained by 
evaporation under .reduced pressure It 
. 40 C. is dissolved m ether, and the solu- 
35 turn is washed in turn with hydrochloric 

water 8 IT $ ai ^ 011ate 6olutio * a °d 
Dhall" tl, Aft f + drvin ? with sodium sul- 
phate the solution is evaporated, the 

40 wftV 6 1 1 S . d + 1 1 8S0lve d ethanol, and mixed 
40 with a little water. The ^-maltoside 

heptacetate of testosterone crystallises in 

needles melting at 175— 180°C 

wifl, 7 3 sap 7ify m ff * he purified acetate 
with a solution of barium methylate in 
45 methanol the free /?-maltoside of teste 
sterone melting at 250— 255° C. is 



obtained. 

Having now particularly described and 
ascertained the. nature of our said inven 
tion and in what manner the same i s to «,n 
be performed, we declare that what we 
claim is: — 

1. An improvement in the manufacture 
of saccharide derivatives of alicyclic or 

a hphatic a cohols by reacting, such an ^ 
alcohol with an acylhalogenose in the" 
presence of an agent capable of bindin- 
hydrogen hahdes and of a solvent, which 
consists in continuously removing bv 
azetropic distillation the volatile pro- 60 
ducts split off during the reaction. 

2. In the improvement claimed in 
claim 1 using -as the agent capable of 
binding halogen hydride silver carbonate 

or silver oxide. - fil - 

3. In the improvement claimed in 
claim 1 or 2, adding to the mixture con- 
taining the agent capable of binding 
hydrogen hahdes one or both of the reac° 
tion components at a rate corresponding 70 
with the progress of the reaction while 

V? e ., s , ol y ent * 8 continuously removed bv 
distillation. J 

4. In the improvement claimed in 

c aim 1, 2 or. 3, using as an alicyclic 75 
alcohol an alcohol, of the steroid series 

o. A manufacture of a saccharide 
derivative of an alicyclic alcohol con- 
ducted substantially as described in any 
oue of the Examples herein. gO 

6 Saccharide derivatives of alicyclic 
or aliphatic alcohols whenever prepared 
or produced by the process of manufac- 
ture particularly described "and ascer- 
tained herein or by any process which is 85 
au obvious chemical equivalent thereof. 

Dated this 27th day of December 1944 
ABEL & IMRAY, 
Agents for the Applicants 
Quality House, Quality Court, 
Chancery Lane, London, "W.C.2- 



price Is. 0d. each (inland) Is. Id. (abroad) may be obtained. 
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